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Title: 

HUMAN CANCER REGRESSION ANTIGEN PROTEIN 



Abstract: 

PROBLEM TO BE SOLVED: To obtain a new polynucleotide molecule, for producing 
human cancer regression antigen protein and so on, codes for a tumor antigen peptide 

which is recognized by a T cell by binding an MHC class 1 antigen, and is useful for 
treating and diagnosing various tumors such as adenocarcinoma and so on, SOLUTION: 

This is a new polynucleotide molecule which consists of a polynucleotide molecule 
coding for the amino acid sequence represented by formula I, a polynucletide molecule 
coding for an amino acid sequence obtained by deleting, substituting, adding, or 
inserting one or more amino acid(s) from, in, to, or into the amino acid sequence 
represented by formula I, the polynucleotide molecule consisting of the base sequence 
represented by formula II, a polynucleotide molecule obtained by deleting, substituting, 

adding, or inserting one or more base(s) from, in, to or into the base sequence 
represented by formula II, polynucleotide molecules which hybridize to these, and so on. 
Peptides encoded by these are tumor antigen peptide which is recognized by a T cell by 
binding a main histologically compatible gene complex (MHC) class 1 antigen, and can 
be used for producing tumor antigen peptides which are useful for treating and 

diagnosing tumors and so on. 
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(57) [Sift] 

mvt^&] 9>n9w<D— &&MHCi7 7x 1m.mi1 



( 2 ) 

1 

[»#JK1] (1) IE^iJ#^ : 1 (DT^smmm*^ 
— FTSstf 1) X 9 V-JfJ- F^H 1 , 

(2) IH5IJ#^ : l©T5yS?IH?iJC*3^T, l^_h© 

(3) S23*J#^: 2©t£»iH5>J^efj:S#'J3?^k^ 
F#^, 

(4) Un&n : 2©ife*iH5>Jt*3^T, l«±colfeS 

jfA*fc«#sn$nfc#u^^k^h* io 

(5) MI3 (1) ~ (4) co^-rtlibWtfiJZZU*?- 
F»mh'J>yi>h &AftTT'A^ x u x-i* x-r 

atn- ft-s*>/i?h©— gw^fts^x^Fa^s 

fflflM^iie^*^** (MHO I tftJHtfi^b 

t t m m \z j; o bnr s n * mm m m * xx f t & % # u 

ja^I/tfXFft^. 
[tt*3S2] »*JSlfB«©*UX^l/*^F^C 20 

[8***3] i*fl 1 Gtt0# 'J ? l/t^ «D 
— ffi^S&S^'J^S^^Kfl-^-CfcoT, MHC 

f^yf-H$3-HT5^'J Xx I'Tff- F SHP. 

^. 

[f»3fcJS5] E5>J#^: l©T5yttK?>J*Wr*« 30 

n-X-f ^EJASfctt-tos' y >n-Xf >xsa5>J 
<f ©J£»gB?>J <fc ffitt«fcE*ja» 6 & 3 * U X X * u XX 

[»*«6] »#JS3 3Xctt4jB«©XU:J;*^l/X 

[«f*W7] «*«2fB«o««ta0^>/t^M*fe 
6 IBiSoMiginfC^X^ F t> L < tt*©«i*# 
£^-#T-5E3i6. 40 

\zmmm 6 $^m<Dmmtnm^-f^ f t> l < 

[HI** 9] Mf^JHlKKtrojp'J^^l^^F^. 
§*#* 3 fe L- < tt 4 fB«c<Z> * u x y- V V XX F 

[»#aiO] Bf*3SlSB*<73#U?t^U^F^ 
Sfc«»*JS 3-5 Htn^Et©tU X:* ? Vtt F 
»?t*f*^5XSF. 50 
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11] I»*3H1 0fB««X7X3 FtCJ;oT 
[0 0 0 1] 

[0 0 0 2] ^#KJ:*«*©*|»K:tt^6ft3R. WrlCT 
»M&#«»fc«:*l £*& L T V> * £ t 6 tlT » 5 . 
SIS, t h©M*JS»ffCtt«*|ffll&C»LT«#*tt* 
t^X'J W«ji©SMBa*tBi&&*l (Arch. Surg. 126:200-20 

5, 1990) . ^5y-Tj6^eB©M*«iia*B»-r*io 

BSBSSttTiMIS (CTL) «t^«$nTV>«(Inmnol.T 
oday 8:385, 1987, J. Immunol. 138:989, 1987, Int.J.Ca 
ncer 52:52-59 , 1992#) . T*fflJJ&^Af~ <fc-5>^ 

tt**l*bTt,^ (J. Natl. Cancer. Ins t. 86: 1 159, 1994) 

[0003] es<o«jinffljB*!fe*-r*cTLtt, jn* 

StiR^^F^BffliHi^Jie^*^* (MHC) 9 
Itft»t«S^Lfe«^ft:*TiWflaS^#: (TCR) 

HC?7X I taS«, ±Kro««trLJg^X^FtlS^ 
L, •> X JJl/y 5 iTEKMilO h 5 >X ^ till 

hmmmmizmm-rz (mm*mi(9) ■■ 1034-1042 , 19 

95) o 
[0 0 0 4] 

[ft*<D&«] t MStt±fflMHC^7X I taS±(C 

^»^1991#(CT.BoonfCJ; 0 |^^Stlfc(Science254: 16 
43-1647,1991) . ^©irtMtt, ^CDtaSS:^ii-r*««ffl 
JB*tCTLK«koT?fe**S W-3ft*-r * - 1 * 6 

<t j;OMelanoma antigen (MAGE) t^#tt€>nxii 

-(C7>^$n^(T.Boon et al. , J. Exp. Med. 183: 725-72 
9, 1996) : 

[0 0 0 5] i ) mmft&mxmmm (Tumor -Specif 
ic Shared Antigens) 

z\z\izftmznzmm\ziEi%mi&-?\zmfitm&T°<Dfr 



( 3 ) 

3 

p.Med. 178:489-495, 1993), BAGE (Immuni ty 2 : 167- 
175, 1995) *5j;tfGAGE(J.Exp.Med. 182:689-698, 19 

Ai7-A*lftsnfc. *ntt, N-T-tr^;i/^;un 
H5>X7x7- tfvjte^co-r >hP>t:ti 
ST3»#*MMR2n, HLA-A2^ttttixE^^ 

(vlpovfirc) ^mmmiamtLxmm, 10 

[0 0 0 6] ii) $HtStIS( (Differentiation Antigen 
s ) 

& ® aut#jimft 9 yn znummmmv *?;-~?\z 

M^infC ^>/^StbTH f P'/t-if(J. Exp. Me 
d. 178:489-495, 1993) . MART- 1 (Proc. Nat 1. Acad. S 
ci.USA 91: 3515, 1994) , g p 1 0 0 (J. Exp. Med. 17 
9: 1005-1009, 1994) , g p 7 5 (J. Exp. Med. 181: 799 

-804, 1995) jfi&o* cnzofcfc^m^fth*? ; 

-TW^^D-->^tlTl/^o &$3, flUtCMela 
n-A (J. Exp. Med. 180: 35, 1994) HfimMZtllttfi* & 
ICMART - 1 iRI^^TftSi^flSl/fc. S 

SbTV>*Ei*>&, ^7/^<MR«ttgEM^I 30 
TCO^^T^LTcDpJtett^#ffiT^o #CMART 
- 1/melan-Attvon -/h*-«Hffi#iK:*W**tt# 
^i^^.^tlS (S.Sugita, et ah, Int. Immunol. 8:79 
9-803,1996) o gplOOttfn&MtS^7;-V 
^aE*SJ'SS^^S14^*T<^T, in vivoT<0«5B 

[0 0 0 7] iii ) !S^^«3»^#SW^8tJ^ (Antige 40 
ns Specific for Individual Tumors ) 

limits z> as-e* z. z> mfc^mt izw? mnmnm l 

^flUTC**. iteflftitTM^MI (point 
mutation, X»C DK 4trilgr> 3 -Catenin fei/j^ 
MUM-taj©) , alterative open reading frame 
(^Sgp7 5tam) rt^nSTfcftSnT^*, L/c 
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[0 0 0 8] iv) #iltt£rLliC (Ubiquitous Antigens) 

StlS (ubiquitous) taJSC^C T L <2Sg^f»$H^K:&o 
Tt^^r-X^bTH pl5tf»5ftT^5. pi 5 
»fttHL A- A 2 4^tt^^K*tTS. Pi 5 

*fl0«jftt*6»4, iI^l:^SLTt^Mef^> 
/^ra^)HER-2/n e u trill fef^S<t LT^I 
£*l£ 0 Wt>. HER-2/neuHHLA-A28§ 
lt^?FStL, SiiaSMittfi+7-Ttt 

[0 0 0 9] MHC-*ft#ttm6nt^fcMUC 
- 1 C T L «f N£tH fi*^^ FSTAPP 

AHGV^HLA-A1 1 ftUWtKWKT* 
fU ^fcMAGE- 3 ^^FfcJBVvr 
fflfiEJBt*««ft$nfc (M.Marchand,et ah, Int.J.Cance 
r 63:883-885, 1995 ) . ^n^fl »^*8ffiSC£flH>T 

[ooio] ^n*T^ra«*nfc±as<?5tts^^H 

^HER-2/neu^ ^(DftZifl*? S 

»4^<«#anT^a:^. 

[0 0 11] 

[«W*«**Lcfc5 4:"r*»HH] *3BW0>I*W4, HUB 
*<B«j£V>M»fcJfcJflTS* *&t4«ffl^IiB»:«»**IS 

^, *fcJ4^0««©»*^»Wr*»^b^o#a«* 
^*^TSB«SLT^SM«SiJS*>/ , «^KJ4, — * 

n.Oncol. 10:1338-1343, 1992)o ZLtl\t* Vfclffi 
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xdna j $>mmm.m.^-?^} t <D7>?=i-z. btza&m^ 

[0 0 12] 

*»6U Wt#M«iE£*B*J*fc<fc0. HLA-A2402 ftlJfttt 
onNtJR^^F«BM-r«CTLtt(a-CTL #8) * 

ae^*I^^T^)fcJ6, CTLKJ&tt#«t>j«V»l*tt* 
«Bia*|cHT-1376(HLA-A2402)55^f^SJb/tcDNA7-f ^5 U 
-«75fflg|^7 , '7X5 F <hHLA-A2402 cDNAWifc&glPLT^X 
SFft. *;W«IJB»C0S7lBJBfcBII»R:h9>X7x^ 
M, ■?-© h7>X7i^^> h fCGK-CTL #8 *fflJ!S£fE 

GK-CTL #8 ifflfla^ffitt'fk^tlfe^g^^IFN-r 20 

y-V«^©«5«ifflJ!a-t*HT-1376 *>e*^^CD«*ta^ 

[0013] mfcs. (i) &&mn : 1 

(2) BB?iJ#^ : 1©7 5/»1JIIC*^T, 1H±© 

Rtn-H-ra^UJK^I^^h*^. (3) SH^J# 
^ : 2©:£giB^£&£#U*27l^3 1 F$H i , 30 
(4) §B?iJ#^: 2 0*afiE5liK*V»T. 1 £U:©ift* 

&<fctf (5) HfrfB (i) ~ (4) ©v>-rn*>©# 

^K^SIBUjS^jie^lt^ft: (MHO ^7^1 tit 

F ; *%BJ»JB*t<x0^ >/t* 

H*fcttM«ttIR^^ F fc L < tt-toRSM*:**Wr 

F t> L < «^©^«^[c*fr 3ir[#: ; #389i©»» 

LT^sttSEaweaw^ : 2©*safi^J-e*2.K^ 50 
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U =f5< 27 F5H 1 ; iH?"J#^ : 1 ©«3»taJK* W1 

^M^n-FTSTpiJ^^l^^-^F^on-T 1 ^ >2? 

i«»Wa:BW*»63!c**U 3** 27 Ix*^ F^Sfctt 
*<Dlt¥m»mi* ; ^^©tfU^l^^FSfcte:* 
U 3-5? 2? 1^7" F#Tfc L < «-£©te^Wi£flli#:£#« 

l/tfH^f^ttS^^XS F ; ^i^fSW©^^ 

[0 0 14] 

■5. *fgBJi©# U^k^F^tt. #9&fc«j»tn:jSg 
?>n?S*a-Kt5fe©T*0, (DSH^J*-^: 
1 ©7 5 /&BB?iJ£3- F-TS^U 3* 27 F#^, 
(2) &mm^ : 1 ©7 5 /KSEWciSI^T. 1H± 
lt>L<««Sfcfi) ©7syK*m X 

27 l/^5F F3HS ( 3 ) EJ»J#*» : 2 ©ttSE^Jfr £ 
te^U^l'^Fft-T. (4) E^J#*f: 2 ©ifcS 
EWc^T. 1«-L (0a*«, lfcL<tt«&» © 
»A*fcl4ftiPStifc#U^f I'* 
^F5H% ^J;^ (5) WIS (1) ~ (4) ©^1*n* 

iOI^tl, R^'J^^U^-^F^^rn-F-rs^ 
>A°27g©-^£&£^:/^F«U ±Wffl*»iS^iite 
^tt£r#: (MHO 27 7X I taKiiS-&bTTiffliaCJ: 

[0 0 15] ^^©tfU^l'^F^fcJDNA Sfc 
«RNA ©fl^iS^i^Tt, DNA fCtecDNA, f J K 
DNA *3<fcrjC-&e£DNA DNA iSckrjCRN 

A B-*i$itar*itSoTj;<, — *m©^-&« 

[0 0 16] S*aUSK*J© 3 2^^. Jf 
ASfett#UD$tlfc#'J 5? 27 U^-^ F^?«. Molecula 
r Cloning: A Laboratory Manual^ 2 JiS^ 1 - 3 # Sam 
brook, J. £?§\ Cold Spring Harber Labolatory Pres 
s tBKS New York 1989^J:£CEi6©^fC«fc-3TSi)t 

^Ci: fcj; *5S^©#U 3? 2^ l^^-^ F#T 

«^ne>©^saj#u^27i^^-5 i F^ ! b^-r-5. 

*^^»I#'J X2» l^tf H»f t LTH, SB 
?|J#^ : 2 ©it*gH?iJ(C*3ViT 1 et±©«»*««|ft. 2^ 

e»ns. s*:, *%0^©#'j^27i^*?-F^ ; ?(r« 

%^©5^U5?27^^ F^flix F U >-^x> F7i*fr 
TT/N-l , yjy-1'X*-r^^U^27U^-5 : -F^J 
Stl*. #>J5?27W^F^tUTDNA ^*«*^J 
{C<h TDNA »fl:Xh'J>yi>f-&MTTA 
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< :/U^-f X"f £DNA tt, 0tJx.^Wa!^Molecula 

r Cloning tc!B«0^j*^ <toTf#S 21 - 

<htt, 0U*J£, 6XSSC, 0. 5%SDS*3cfctf 

0. 1XSSC, 0. 5%SDSW»T6 81C^T 

[0 0 17] *a^©«*ttJR^>A^»tt, (HUE* >J 
3* * F^H^cJ; On- K^tl^^W^ST* 10 

[0 0 18] r*569i<DtfV ZPUttFittifi^--}* 
T^>^>A o ^SC0— gfo^Sfc:*'*:/^ FMHC^77X 

^Fj ttt, MJ»ttJB^>^^«©**Uft:^a:<fc*> 
7fl> »SL<tt7-12l, *frfc#SL<tt8-l 1 

T, *BJI&*®CDMHC^^X I ttIKijBdbTlMS*BH 
tOTtS, Wft T«Bl:Bi* ft<SMH C ? I tt 
[0 0 19] ^FMHC^7X I^M^Ig^LT 

^X I StiHKtt^S** £ iTHtt^ffifc^^ H ft« 

b^„ 

[0 0 2 0] *^H^{-^^JB«^M^>/N°^K^^^Jil 

— J8#<£>B*fflfl&&i:) fc/WXU CTL<BSJS*W^ 
*• ^o*fti:«fc-3t, ^5y-7ifi^6gpioo 50 
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TV^ (Science 264: 716-719, 1994)„ 
[0 0 2 1] ±3B©«fc5*B*tn:lS^y5 L H 

B^^Hftnfi-r<5*ttt>*«. una, *hp*«¥ 

^^D-->mfcra5. M*Jfflia*^cDNA«rW 
SfflJJS (0*Jx«COS *Hflg&£) (CtaiSJS^MHC^^X I 

tftsae^i^fc^ h7>x7x^ MT-iwi:*n 

GE, fD^>t- tf, MART-1, gplOO, gp 

[0022] z.<Dmmmm&fc^v>mmfr*>mmzMH 

£<> ST, PCR, X^y^^l/T— if, 
»eT<B:7^;*>h£f£«U t/xJgJf^MHC^X 
ftfr>MBl («*«C0S «!&&<!:> Ch7>X7x^M 

^y^F^/S 

b, taSS^MHC^^X IttB^SL/TV^^M 

CCTL c&KJS&W^* H £ J; 0 M*taJg^^ F * 
|W]^T^£(J.Exp.Med. 176: 1453, 1992 „ J.Exp.Med. 
179: 24, 759, 1994) . 

[0 0 2 3] &rc, HLA-A1, -A0201, -A0205, -All, A3 
1 , -A6801, -B7 , -B8 , -B2705, -37 , -Cw0401 , -C 
w0602 fc£<DMHC2 7Xlffim<DM\Z-3^Xte. «-& 

btjissns^^ H©E5>]oS9itt (tt-y) ifi 

fiJBILTi) Y) (seminars inlMMUNOLOGY 5: 81-94, 199 

3), ^n&m^\zvxmmmm^7^\*<D{%m&M^ 

(Eur. J. Immunol, 24: 759,1994, J.Exp.M 
ed. 180: 347, 1994) . 

[0 0 2 4] *5£W\Z&^X\$. gE?'J#*t : 1 <DT ^ J 
KIE^JKl^^T, HLA-A24 taK£J&&bTffi*£n£ 9 
V-^^E^-^^##tCbTffi*S:JS^^F^«$ 
D^fc^d^, **l*nE?y«*» : 3-2 Q\Z^tStl2> 

pi-pi s^^^v^mmtttm^^v^mMtv 
xmfznzo cTLogKttto^i^e, pi 

(SB^JS^: 3) , P3 (SH^J#^: 5) , P6 (IH^J 
S-^- : 8 ) , P 7 (SE^J#-^ : 9 ) , P 9 (gH^J#^f : 
1 1) *5±tfP 1 6 (SB^J#^ : 1 8) O^y^FAW 
Sb<, P 3 * ±tf P 6 O^^f Hj^J; D»* l^. 
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[0 0 2 5] [* 1 ] 

ART- 4 * >'*?ft<m6HL A- A 2 4 feSr^^ K 





es m 




PI <KWJ: 8) 


AFLRHAAL 


13-20 


P2 OBWf-: 4) 


AFLRHAALQD I 


13-23 


P3 (OTJ#S: 5) 


1 YT I REVVTE I 


27-37 


P4 (BCTS#: 6) 


PYELRFKEPL 


5 0-5 9 


P5 <BE?U»^: 7) 


EYVRLVTEF 


6 1-6 9 


P 6 <H#IJ#^ : 8) 


DYPSLSATD I 


7 5-8 4 


P7 <^l»¥: 9) 


TYQLEAEF 


9 0-9 7 


P8 (53W£:10> 


EFVGVSHL 


9 6-103 


P9 <E?f»^:ll> 


EFSSFMFW 


15 3-160 


P10 <H2?!f#*:12) 


SFMFWRNPL 


15 6-164 


Pll QSmttAS) 


MFWRNPLPN I 


158-167 


pi2 <mm%.u) 


DFAMQNVL 


238-24 5 


P13 (HBWf : 15) 


DFAMQNVLL 


23 8-2 4 6 


P14 aSBHB^ : 16> 


S Y I LRCHGCF 


265-274 


P15 0E?!S#:17> 


VFCSHCGNKTL 


2 8 3-2 9 3 


P16 ffl^»^-:18) 


HFSRNPKVL 


3 0 9-317 


P17 <HWf£^:19) 


KYAINPHL 


3 3 3-3 4 0 


P18 <KRBf^:20) 


DYI AGVSPF 


3 6 5-373 



£tf-C&Z>o #»JxJ£, "Peptide Synthesis", Interscie 30 
nee, New York. 1996, "The Proteins", Vol.2, Academi 
c Press Inc., New York. 1976, r^y^ F-&J*J 

m) . 1975, r^y^ F&j&vmmtmmi tim 
(«) , 1985, mzmmznT^ttm^mizn 

IfStC^Tte, M^im^(D^^ Ffl^Ko^TfB 

[0027] *wmm*. ^mmmmtKwt^^ f 

BU MUW^^ POi « TC TL iOH^fcHW 
SXfc? 1 — yS«^cotft^oTMHC^7X I fci 



t)®^*tf5ft5 (Immunol. 84: 298-303, 1995 ) . 

[0 0 2 8] CO.k'S&StVfrtt* M X Molecular CI 
oning: A Laboratory Manual^ 2 1 — 3 # Sambroo 
k, J. Cold Spring Harber Labolatory Press fflJK 

NewYork 1989^lcE«<0^»-C*«T* di:3&«"C** 

[0 0 2 9] fcT, *»W©M«tt«^^F*&tt 

iz^Dzi — F^n^'fecOT&^o 
[0 0 3 0] r^iogifrj fc»4, *^§0JcD 

M^taS^y^ 1 FSfcttR^^ Fco-gBcoT *;Wt& 

[0 0 3 1 ] 7^;sofM^LTH «*.«t->;p 
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[0 0 3 2] *;i/^^~>;i/*©^«|iS<i:LT«, #J;U;£ 
7i^itfI§nfcR$t0^5,6©7MJI'XX 

t^S, ^^5^s 7cd->^dt;1/^;i/xx^;i/S^ 
*gi*^6 cdt;1/^;us i otfcH 2 ottiSftt 10 

;^;P8l^*fe«2^TMg!$n75:72 K*, 75 K 
m<D&mm=F&'$/L>-e5fr£ > 711®7+) ! y^a7M 

[0 0 3 3] *%0J3 ^fgBJOM&inlSC^ 

<fc 5 \z T ~J =l A* > h <h k. & (CiS: ^ b fc D . tt^F #©Sd3! 
(cLTS#f-5C:i:^T'#-5o 7yiA>hiLTIl 20 
Xt* (Clin. Microbiol. Rev. 7:277-289, 1994) KiBft 

©«»J. Ufcfyh* (ISK) S«^3-a-fcSffllfc£*Htt 

SPT5ui*tT$5^ 31^0.0001mg~1000mg, £?3;b 
< teO.OOlmg ~1000mgT*O. zmfcgcB&^bl&m:: 

[0 0 3 4] *f8W©M*StJR^>/X^H*fcttM*St 
S^^f - K t < tt-toSfiftCjittS r$t#j m 
^.tS, Antibodies; A Laboratory Manual, Lane.H. 
D. 6H, Cold Spring Harber Laboratory Press rJtl 
M New York 1989<pfc E CfB*<D77r*tC J; 9 , JH^irC 
M^>A°^K£fc&;i^©WJt^X'^F£^TMW<C7j 40 

S*.BK:fP«T:*S. Si#©fflj£<hbTtt, 77^r 
Y-?DVh^77^-, cDNA^-f 7*7'J- «3X^'J — 

x>^, feK*W»»fffi. K**«J*tfsn*. 

wawwffitt, -fAy^n-yhffi. tttt&RH£& (ri 

A) . (EL I SA) , fittfcSWiSB 

[0 0 3 5] #56 ami £<=,(::, ^fgBjcDM^SxfC^:/? 1 
H*fctt-tOBt*«:*3- K-TStf-U * F# 50 
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fc«RNA ©JglB DNA CtecDNA, V J 

ADNA i5J;tf-&fi&)NA ^fitSn*. £7c. DNA *5±tf 
RNA B-*aSfcH-*gtSoTi<, 

«-fe>xm*fc«T>^-fe>x«i7)M#*^^^n# 

[0 0 3 6] »alfiaiE?"J©5'6— «56*«lft. *fc, Jf 
•J X ? U*? £H«©«*MS#l«*J*RfB'*> P C 

-g-T-So ^S&S^U^X^l'^FT^tbT 
tt. «AB. S3?iJ#^: 2©*tt3SE5»JK:*J^Tlfelx< 

Ftt^ICX F U >'/i>h^frTT/W7*U y-f XT 
l/tf H»fiLTl»A »f *ftS«fci4t. TDNA 

hu>yi> b6*ftTTA-r yu y-i x-rs 

DNA #T J tt. WAtfjWjEiPUJi^U^H^tra* 

vf en*. 

[0 0 3 7] *fc, *^Hj«M*taJ^^>/^S*/ , ttt 
n«ttl^^^H*n- H-r-5DNASr^^$*-5Cl<i:[r 

[0 0 3 8] DNA Sr^LT^>/t^St***"r*tC 
0<J^.tS, ftflKliWMolecular Cloning m<D^< <Df$M 

DNA ©±MC»f?M^n TMttc«Sl?^3H 

trp, lac, T7. S V 4 0 WMv'n*:-? 

-) <fit©«»jte : F*#inib. (0*j^- 

pBR322, p U C 1 9 , pSV-SPORTl 

[0 0 3 9] M^XS F«*ySfc1&±»JISK: 

®AbT^Sfel^#«fflJ!a2r#-5 0 «±«fflflai LTH 7^: 

■5. Sfc. f^iE^CigffASibTB, U>* 
7j;i/v-r7AS, DEAE-f+Xh7>ffi. tg/^l-X 

t(cJ;^TSWfrs^>/N 0 ^M*^*-r-5o «±©J; 
[0 0 4 0] ift6ffl**«©^7^5 KCi'stM 
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[0 0 4 1] *$£W\*£t>\Z. *»«0*U5J^l/*f 
Ffl«&tt* U =f X * Ffl^fc L < tt*<Z)ft» 

K»f*ftu*u ^x * f**?***-*-* 

^^X^^^-^cfcS^S^^^COffilco^ffi (BSD- 
<X>X, 1994^4 20-45 JC> JITU*** 36(1)2 10 

3-48(1994), mmm^m'pu 12(15), (1994), &&zfz. 
*_«i/Fn^;px, y^v^-r;i/x, y^ymmo-r 

RNA ^<;i/X£fcteDNA «j7-f ;i/X^*5!BJ<DDNA £ffi<£- 

<;i/x, y^v^-oux, Trypa^^^x, 20 

[0 0 4 3] -tOttCD^brttibTtt, 585i:/^X==F£ 

(DNA <7^>ffi) , U#V 

[0044] cmso^w^u^^u^H^* 

fctt* U 3*X * K»?*tt5^7X5 F 

91<B*£BK:^**l£o 30 
[0 0 4 5] *5BW©WBftK^^F*3-FT*it 

^jjs^^b^Tae^^K^fc^Ab^cDOTss^ 

ftWcMTex vivo^ffid*** (B«1MX>X, 1994 
¥4 20-45 ^fJ^*, 36(1) 23-48(1994), * 

Ktg^l, 12(15), (1994), *3cfctfiinS<05IJB;fclK 
. in vivo*ffi^J:0»*L^o 
[0 0 4 6] in vivo*ffi^<tO«4--r 

aw©*«. *g«»^*i;fcasft«!*«sis^«fc 019:4- 40 

MR. UK. &T> «FWrtfc£te» 
Wilt^tfi*5, in vivo^ffi^ckO^T*^ 

-a (-fe>y-f ;ux (HVJ) -U#7-A«) £ 

[0 0 4 7] «ffl*(B*»9I<BDNA ^S«, »*BW© 50 
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«^*f89§£)DNA <hLT, O.OOOlmg-lOOmg , 
£?£L<te0.001mg -lOmgT&D, CinfifcH&^Lft 

[0 0 4 8] BE^J#-^ : 1 CDT ^ 

F^H^n-^ >^EMSfcttt© 5' 7>a 

U zfx * F»^*fctt*©ft*»«*#:^H-r 
£ c £?£L<te, BE*J#*|: 2®«SE?iJ 

«l*Wa:EJ« ; 6t)^9itt*et±^6&*DNA *>L<ttRN 
A T&So Jl<0«fc'5&DNA fcb<ttRNA fctt, ^*«DN 
A <DT>^-tr>X«CDDNA *fctt-t<75T >^"fe >X«0 
DNA fc*fjE"i"<5RNA ^^T9tiH±^6^l)t)0 
(EtT* T>^ir>X^UzfX^l/^5 1 FchV^) 

[0 0 4 9] ^©7>ft>^tU^9Utf FH 

0**eW**»CUTDNA £LT«jfi"r«J&\ $LltZ.<D 
DNA^T>^ir>XO^]^{C3te- : f^S7 > ^X5 FKffl 

*iitr::ti?«S^»*i"*RNA s«ifi-rsiii:*«T* 

So 

[0 0 5 0] Z.<D7>3 u ±>X*VzIX!7l'* : ?\*\** 
*^0J^itGTTfe^cDNAOn-^^ >^gB#, 5' 7 

ft, 5' #«fR««, X^V>i^>hO>i<0#JMi 
ttfe L < 145' CAP ««J£ffl*tWE?iJT*5 £ L 

[0 0 5 1] r^-u^^u^F^^ft^WtfUt 

*J itt, DNA ^fc^RNA ©fflfirt'scoaPffttft&ttJBI 

b, 0tJAtf, ^x^^^-x-h, 3l>X*P^^X- 
F, TMMX^hUxXfJk t;wi^x^- 
F, 7M^*X*7 5f - fAntisense 
RNA and DNA" WILEY -LISSfl 1992 P. 1-50) &mf*> 

[0 0 5 2] *^H^COT>^-fe>X^Un r X^l/^^F 

S„ t l^J;^7iT>5 1 -tr>X^U=fX^l^^-^ 1 F^^W 
[0 0 5 3] T>^ir>X^Urfx^l/^-^-F^ J e<D^ 
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[0 0 5 4] 7>^-fe>X*Urf^^U*?F* 

wen, asic»su<tt5 o oasH±^tf^n 

[0 0 5 5] T>^-tr>^^Ua^^U^^H^^^7 p 
RcM^tf*^ ZK^T/^i^X^UzfX^ 

^12# 1994¥^a!^etlT^€)^te^^fbn, u# 

[0 0 5 6] £CDJ;^&y >^1r>X^U :^X^ 
>X^Urfx^l/^^H^fc«^o{t:¥M^ff* j e^ 20 

vvh mm *«mh L*«a£ < K«M>&tj c: t *r*r?» 

f^fflgBffitC*5^^«^0. InM-lO/xM fc&-5«fc 5 (CMS 30 
[0 0 5 7] 2:©J:5&T>^-fe>X*U^^^U*9 i 

[0 0 5 8] 

[0 0 5 9] ##jg| 1 

i»«?>Biia«^»-r&«Biia«»ttT»ija (ctu ttow 40 

ftfccktK <i >9-U<i */2#flETT#96 0 BNK 5 

(9 5%^) «Ht»^T**L>t. ^CO 
IKK #*2 8BBBtl** IHHK:««bTiiJ(rr*Tiefi 

o^®ffi*Blla^c*f-r^«fflfl&»^tg^ 5, c rmmmt 1 f 

4 9 B@COT«HIS^CD8|^tt^^^-T«fflJia^^i 
U ^OMHC ^7X1 tr[M^ 3 13 <£>HLA-A2402 j*Jifctt 
©CTLffitt*ftit^f!lflb&. HLA-A2402 »tt<0 50 
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saunas mmmmmmi-nn 3w«t>i«v>«5Sttft± 

BCTLC»H«bfc. ±IBCTL (GK-CTL 

^fcftEFU C T L ©HitsaiittBifi^O^ a 

[0 0 6 0] ##ffJ2 
HLA-A2402 cDNA^MMA2^ZA^ FggMS 
±MUie>S\ J. Exp. Med. 187: 277-288 (1998)<0»*£: 
HT-1376 *HJJg^fi*COHLA-A2402 cDNA*38S§^£7 
^-pCR3 (INVITROGENttK) fcfflii*, jfltMi^X ^ 

[0 0 6 1] ##ffJ3 
HT-1376 WHacDNA^<^^U-^« 

^mU<D^U bzi-)l\zm^ HT-1376 <fflJfi«c^^^RN 
A H»<D»«*J;«*Urf(dT)*9AlcJ:*#U (A) * 
mRNA^WS^ftofco mRNA£0X-/\°-X^ U^h^ 
X^ Hi>X^A(GIBC0 BRL a«) SfflVi*#©^n h 
MSgtCNot lT^^^-iiSal 17^ 
*-***SLfccDNA*tfsJlL&«, ^ <£>cDNA£fggl^ 
^-pSV-SPORTl (GIBC0 BRLttgf) ©ft||B**Not 1*3 

fee CKDm^X-^^X^ F*^— >^;Mt— (Bio-Radtt 
St) *JBV>T25jLtF, 200Q, 2.5kV CD^frT, 
XfcJ;D*fl§M<£>xi^ hPV^^XDH10B/p3™ir;l^ 

(GIBCO BRLttS) fc»AU T>tfi>U> (50 // g/ 
ml) *^tH,B#flfi (1 %A*^ h buy h> T \ O.SSNaC 
K PH7.3 ) ±l:tlfl**.^7X5 H*«»ASnT^* 

[0 0 6 2] ##ffJ4 
-f 2 xp>- r 

0^7iD>-r (iFN-r) x>tM/» 

<A;77t< (EL ISA ) KcfcOfTofCo 9 6^x;l/V 

-1 #u7u—h\z—&&i#iilsTffi\i MFN-r v^x^e 
y ^P-;i4n#:£©*£i±, «^->JfilST;i/^^ >T#«r 

^$-t±^ 0 ^tm^cSlflcibTttfc MFN-r ^**#U 

figiJiLTTMBZ (fb7^fiK>yf'i' » £M 
flSS-fr, 2N H 2 S0 4 *»«to*TEJB*#lkSir&*. 
K7tjg(450 nm)*ai5tbfco cn£«*PiBa>IFN-7 <fc 0 

[0063] mmm 1 

j^^_y^X^ FDNA £®iBrr£o T>tf->U> (50 /x g 
/ml) S^tTLBSflfi^Aofcae^x^UiET-r^P^U 
- HOx;P»&D 100-200 ffl(D^He^l*^JPX^* 
ft, «B*^x;i/Sfc DO. 3ml <^TYGPN i&ift (F.M. 
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Ausubel£>$&§, CURRENT PROTCOLS IN MOLECULARBIOLOG 
Y, John Wiley & Sons, Inc.) (DA^tcMOB^ 

m xxDixmmw^ t?u?v- htt*»«#L&. tygp 

N S%TSHLfc^Ke*^CDffl»A^^X^ FDNA 
tt, 7<?Dyi/-h"C7M'J**ft (P.M. Ausubel 
CURRENT PROTCOLS IN MOLECULAR BIOLOGY, John 
Wiley & Sons, Inc.) \Z&DMMl<rz 0 -fV^DAV- 
^^TleJiRb^ffi^^y^X^ FDNA tt, 50m 1 <£>20 
ng /ml RN T— 1£ **tf lOmMTr is , ImM EDTA, pH7. 4 10 

[0 0 6 4] )k\Z. ±ta^TIBS!LfejatfeA7 p ^X^ F 
DNA <h##mfcTW«L^LA-A2402 £mk<DUWk?L7 
5X5 F*C0S7*BJia (Gluzan,Y. Cell, 23: 175-182, 19 

80 izvtfyx.pT-ymz&vmmz f^/xtx^ f 

T^>o C0S7«HJja^96^x;i/¥lSv-f ^P^I^— hC0C?x 
X10 4 ffi£iP*_, 100 m 1 <&10%FCS s-g-tr 
RPMI»**T1 B«*bfc. »JIIEift#*U00 ®#OHT 
-1376 cDNA^ffii&X.T^X^ F25/Z 1 fcl#*0y 2 \ZXm 
JSLfcHLA-A2402 cDNACDmt&A :/5 X 5 Hi 00 ng^rJjD 20 
7L, S6t»100 «ffc#»lbfcU#7x^^>tt* (U 
#Tx^5>, GIBCO-BRL tfcJB) 25m 1 £*PX?Co f# 

50m 1 (U^V-AillM^X^ F 
OBS^iS®^) ft, «*U&COS73WiafciPAT^;i/h 

JB*L& 0 F5>X:7x^> h^48~72P#Pfl. 37«CT 

U ^x;nSfcDi xio 4 fi 

£>GK-CTL #8 £jjP*LT100 m 1 CD10% fc F JfiLiKf <h50U/ 
mlCDIL-2^^t;i§»?gT37 < CT16-24P#^m*b^o * 
**£[IIiKU IFN-r*ELISA TSUSbfco 30 
[0 0 6 5] #ct^T, EL ISA tr J;^ TiKWFN -rj££ 

fcHT-1376 cDNA<Z>»**:/5X5 Fl:J:5»Jiei)i#» 

100-200 ^ D->/^7x;i/oy-;^ffl^T$ ^ 

Tco£5KX^U-->^£ff 3o J&WGfoft<D7—)V 
SrJKl6«rPflLB (T/tf'/U >50^g /ml**tf) SifcK: 
Tig*b. $e>tC*^^T>tfv-U > (50 a g /ml) 

n*:*— ran— ~-ft»200 3Dz- ^ft8 X200np 
^^^11^9 6^^7Pyi/" h<D&Vx.)l'\Z& 40 

SEtl^HIO^STJS*L/, HT-1376 cDNAcDffil£x.:/5X 

5 FDNA *W«Lfc. z z\z±mz:mmtejjmz&Q]n 

-1376 cDNA^ffiJgx.y^X^ F £HLA-A2402 cDNA<£>ffij& 
X.^5X5 Ft^C0S7Jfflj|g^yy;i/F^>XVx^ F 
U 3l#j*^TGK-CTL #8 ^Oji-&***fTV^ GK-CTL 
#8 ^SJSLT^bfcJ«5l?jS4»(DIFN-r^^«b, » 
tt:/5X5 FeKIL ^coSf^^J;^, GK-CTL #8 
££JET£HT-1376 JfflflgcDNAm^T^X 5 F^n-> 
J&iSJRSn, ART -4 £f^£L7co ART-4 Kt^T, £ £ 50 
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KfcS— H«a«fPSr*D5gLTGK-CTL #8 
IFN-r ©S4S»BL&. 
[0 0 6 6] jfe»M2 

B»©«^JB«e^OcDNA3W*a*n/£:lilft*.y5 
Ft»^»fME«#ART-4 Stnfn, 500ml ©7 
>t?>-U> (50/xg /ml) Sr^tTLBiSSST37 , CT14-16 

ASMID MAXI 3^ F (QIAGEN*t$g) KtfcV^ ffl&*.:/5 
X^F^@iRL^o cDNAtt, SP6 RNAtPU;*5 — tf^n 
^t— ^— BS^J<hT7 RNA #U tfyn^-^-BH^J 

Kj**n&aMifc^tt*a*nTVi*. ^^tm cdna 

4: 165,1985 ) (CfB«OSP6 yp^-^-^-f^ 
i^^nt-^-^^-fv-^Lfcc 'A\z, SP6 

— £Fluore-dATP LabelingMix C7 r )W ->7/H ^t* 
^tfcSD *5 JctMutoRead Sequencing Kit (7rH'> 
TAW :*5^4fc«) <hffi^t> t T y f t + x ^ X 
>/>^RJS£fT^> m^tDNA ^— <Jr>U— C7r;PV 
->TAW^^^ttK) £«JBU W»*>ScDNA<0ttaB 
?«*SW£Ufco ART-4 c DNA ©jftXE#ltt£ft**1773tt* 
SE^JS-^: 2 0lOt»ot. AR 

t-4cdna (7)±ftssa^j^e>*^^n^sscD^-y>U" 
>^T^-A^wT^T^y^sa^j^sa^J#^ : 1 

[0 0 6 7] Hiffiff]3 
ART-4 ^7D- /CTILA-A2402 Kljcfr-rSJKJStt 
HLA-A24 OMHC^7XlKKOSf:^^TH ijg'&lx 

Tassns^^HcDEWoaifJtt (^-7) *«*a 

BJLT&O (seminars in IMMUNOLOGY 5:81-94,199 
3), *n*##^L,TM«ttK^^FO«ll*«^fc 
££3, 18f©^f HP1-P18 (gS^'J#^ : 3 
-2 0) *«Jl»SlJB^^F©««ltUT#tfe>n&. 

[0 0 6 8] W8B^^5 L F*«ffi^«fcO-&fiKb, 
iSlO/zg/ml<h^^i:3^10%FCS &s}JDRPMI640 
ft!*., HLA-A2402 cDNA£r h 5 >X 7 x ^7 h L^cC0S7M 
tc/i;i/XL, ##^J l tcfBiS^cfc^ tciFN-r^^M^i^ 
^Sdi:^J:OM*»[lH^^F*ra^bfc (0 1) . 
[0069] PI (BH^J#-^ : 1 ) > P 3 

(BE^J#-^ : 5 ) , P 6 (SH^J#^- : 8 ) , P 7 (SE^J 
#^ : 9) , P 9 (E5U## : 1 1) &^T*P 1 6 (BE 
: 9) 3^»tt3&«»0, u(D3^P3^gfe»tt^ 

[0 0 7 0] ^^J4 
■«ffLll^>/^^K^HLA-A2402 

mt£%>M (0 -200ng/^x;W <7)ART-4 JteT*^tf^ 
5X5 Wj^- (100ng/^x;W COHLA-A2 
402 cDNA*fcttHLA-A2601 cDNAchy h 5 >X 7 x ^ 

hUfccos7iBite*n*n^»UT, gk-ctl #8 ^fflSft 
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J:D«I*L& (02) o 

[0 0 7 1 ] EI 2 0 * ART-4 M*£iIK* >/1#Rtt, 
HLA-A2402 ft)ifCttT&£ 21 t««*Stl&. 

[0 0 7 2] ^«IW5 



20 



m«ftJB^>/^»<PmRNA<P%a 
Molecular Cloning: A Laboratory Manual^ 2 WLW, 1 - 
3# Sambrook, J. £?F, Cold Spring Harber Labolator 
y Press ffiJifc New York 1989^fcfB«©#&fcfi£oT, 
■*©hME*iBi©RNA^Dyh (CLONTECH«:S!) 

JI PlK§gART-4 cDNA^n-y*fflV>T, J—*f>7 
Uy h/Vf yU^if-->3 >*fr&ofc (03) . 
[0073] 13^0, ART-4 mRNAte, fc FjEflMftltfc: 

[0 0 7 4] Sfc, a^rcDJKffi*5J:t;H¥-h^«^»Haa 

— tf>^Dy h/W^U ^ if— >fttfa:o&tC 
3, ia^fc*«Biat*-r^T{CART-4 mRNACDf£gi;^m^£ 

[0075] mmme 



10 
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1**, -b*l5S*, J. Exp. Med. 187: 277-288 (1998){C 

<210> 1 

<211> 412 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ala Pro Val Glu His Val Val Ala 
5 

His Ala Ala Leu Gin Asp He Gly Lys 
20 25 
Val Val Thr Glu He Arg Asp Lys Ala 

35 40 
Leu Pro Tyr Glu Leu Arg Phe Lys Glu 

50 55 
Leu Val Thr Glu Phe Ser Lys Lys Thr 

65 70 
Ala Thr Asp He Gin Val Leu Ala Leu 
85 

Phe Val Gly Val Ser His Leu Lys Gin 
100 105 
Ser Ser Ser He Gin His Pro Glu Thr 

115 120 
His Leu Pro Tyr Lys Pro Lys Pro Pro 

130 135 
Ser Ala Cys Glu Pro Glu Asn Leu Glu 
145 150 
Arg Asn Pro Leu Pro Asn lie Asp His 



£:> fftlBMolecular Cloning: A Laboratory ManualfciE 
WWJjmzk OSDS-PAGE KttLTJKKte¥Lfc 
ART-4 >rti?K}ZM'?2>tfV 2 U—±)V?ftfe 

[0 0 7 6] fO^L 4 3 k <±<Dn> F 

it. je**m& (^m^mmm) -ra, 4 3 k d 

[0 0 7 7] 

^>yX^«*3-F-r*DNA **^rr*E**«4Hrr 
[0 0 7 8] 

[SS^JS] SEQUENCE LISTING 
<110> ITOH, Kyogo 

<120> Human Cancer Regression Antigen Protein 
<130> SG-1 0-004 
<160> 20 
[0 0 7 9] 



Asp Ala 
10 

Asn lie 

Thr Arg 

Pro Leu 

Gly Asp 
75 

Thr Tyr 

90 
Glu Pro 

Pro Leu 

Gin Glu 

Phe Ser 
155 
Glu Leu 



Gly Ala Phe 

Tyr Thr He 
30 

Arg Arg Leu 
45 

Pro Glu Tyr 
60 

Tyr Pro Ser 

Gin Leu Glu 

Gin Lys Val 
110 

His He Ser 
125 

Thr Glu Lys 
140 

Ser Phe Met 
Gin Glu Leu 



Leu Arg 
15 

Arg Glu 

Ala Val 

Val Arg 

Leu Ser 
80 

Ala Glu 

95 
Lys Val 

Gly Phe 

Gly His 

Phe Trp 
160 
Leu He 



[0 0 8 0] 
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21 22 
165 170 175 

Asp Arg Gly Glu Asp Val Pro Ser Glu Glu Glu Glu Glu Glu Glu Asn 

180 185 190 

Gly Phe Glu Asp Arg Lys Asp Asp Ser Asp Asp Asp Gly Gly Gly Trp 

195 200 205 

He Thr Pro Ser Asn He Lys Gin He Gin Gin Glu Leu Glu Gin Cys 

210 215 220 

Asp Val Pro Glu Asp Val Arg Val Gly Cys Leu Thr Thr Asp Phe Ala 
225 230 235 240 

Met Gin Asn Val Leu Leu Gin Met Gly Leu His Val Leu Ala Val Asn 

245 250 255 

Gly Met Leu lie Arg Glu Ala Arg Ser Tyr lie Leu Arg Cys His Gly 

260 265 270 

Cys Phe Lys Thr Thr Ser Asp Met Ser Arg Val Phe Cys Ser His Cys 

275 280 285 

Gly Asn Lys Thr Leu Lys Lys Val Ser Val Thr Val Ser Asp Asp Gly 

290 295 300 

Thr Leu His Met His Phe Ser Arg Asn Pro Lys Val Leu Asn Pro Arg 
305 310 315 320 

Gly Leu Arg Tyr Ser Leu Pro Thr Pro Lys Gly Gly Lys Tyr Ala lie 

325 330 335 

Asn Pro His Leu Thr Glu Asp Gin Arg Phe Pro Gin Leu Arg Leu Ser 

340 345 350 

Gin Lys Ala Arg Gin Lys Thr Asn Val Phe Ala Pro Asp Tyr He Ala 

355 360 365 

Gly Val Ser Pro Phe Val Glu Asn Asp He Ser Ser Arg Ser Ala Thr 

370 375 380 

Leu Gin Val Arg Asp Ser Thr Leu Gly Ala Gly Arg Arg Arg Leu Asn 
385 390 395 400 

Pro Asn Ala Ser Arg Lys Lys Phe Val Lys Lys Arg 
405 410 

<210> 2 

<211> 1733 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (17)... (1252) 
<400> 2 

ctctcacgca gccaacatgg ctccagtgga gcacgttgtg gcggatgctg gggctttcct 60 
gcggcatgcg gctctgcagg acatcgggaa gaacatttac accatccggg aggtggtcac 120 
tgagattcgg gacaaggcca cacgcaggcg gctcgctgtc ctgccctacg agctgcggtt 180 
caaggagccc ttaccggaat acgtgcggct ggtgactgag ttttcaaaga aaacaggaga 240 
ctaccccagc ctctctgcca cggacatcca agtgcttgca ctcacatacc agttggaagc 300 
agagtttgtt ggggtgtctc acctaaaaca agaaccacag aaggttaagg tgagctcatc 360 
gattcagcac ccagaaacac ctctgcacat ttctggtttc catctgccct acaagcctaa 420 
acccccacaa gaaacagaaa aaggacactc agcttgtgag cctgagaacc tggaatttag 480 
ttccttcatg ttctggagaa accctttgcc caacatcgat catgaactgc aggagctgct 540 
gattgacaga ggtgaggacg ttccaagtga ggaggaggag gaggaagaaa acgggtttga 600 



( 13 ) 



2000-116383 



23 



24 



agacagaaaa gatgacagcg atgacgacgg 
gcagatccag caggagctgg agcagtgtga 
gaccacagac ttcgccatgc agaatgttct 
gaacggcatg ctgattcgtg aggcccggag 
gacaacgtct gacatgagcc gagtgttctg 
agtgtccgtg accgtcagcg acgacggcac 
ggtgctgaac ccccgcggcc tccggtactc 
catcaacccc catctcaccg aggatcagcg 
caggcagaaa accaacgtgt tcgcccctga 
gaatgacatc tccagccgct cagctaccct 
gcggagacgc ttaaatccca acgcttccag 
gagttcccgc aggcaaattg gatgggcgtc 
ccccagccgt gtcgtctcca ggaccacccg 
gctctgtccg cccatgcccc gctgggtctg 
gcaccggagc gcctggctgc ctgccaagga 
cgccctggag ccaatcttca agaaaggaat 
cggctgcaac ctcctgtgca tttaattaaa 
caaggctgat acttgagctg tgtgcccaga 
gaaaatacaa ggttataata aaactaagaa 

[0 0 8 1 ] 

<210> 3 
<211> 8 
<212> PRT 

<213) Hobo sapiens 
<400> 3 

Ala Phe Leu Arg His Ala Ala Leu 

5 

[0 0 8 2] 
<210> 4 
<211> 11 
<212> PRT 

<213) Hobo sapiens 
<400> 4 

Ala Phe Leu Arg His Ala Ala Leu Gin Asp He 

5 10 

[0 0 8 3] 
<210> 5 
<211> 11 
<212> PRT 

<213> Hobo sapiens 
<400> 5 

He Tyr Thr He Arg Glu Val Val Thr Glu lie 

5 10 

[0 0 8 4] 



gggtggctgg ataaccccca gtaacatcaa 660 
cgtccccgag gacgtgcggg ttggctgcct 720 
gctgcagatg gggctgcacg tgctggcggt 780 
ctacatcttg cgctgccatg gctgtttcaa 840 
ctcacactgt gggaacaaga ccctgaagaa 900 
cctgcacatg cacttctccc gcaaccccaa 960 
gcttcccact cccaaagggg gcaaatacgc 1020 
cttccctcag ctgcgactct cccaaaaggc 1080 
ctacatcgcc ggggtgtcac cctttgtcga 1140 
gcaggtccgg gacagcacct tgggagctgg 1200 
aaagaagttt gtgaagaaaa ggtgaagagc 1260 
tggccgccgt ggagttccgg tgacccattt 1320 
atggaaataa caggcgggct tcacggtgcg 1380 
cagggaactg gactgtccca tggcctgtga 1440 
agtgcaattg cataaaaaca gaaagaacaa 1500 
ttccaaagga taatattttt ctaataaatg 1560 
taggccaaat ttttgctgct taggtcatct 1620 
gatcatgcat ttagatttat atttttgcca 1680 
ctaccaaaaa aaaaaaaaaa aaa 1733 
20 <210> 6 

<211> 10 

<212> PRT 

<213> Hobo sapiens 
<400> 6 

Pro Tyr Glu Leu Arg Phe Lys Glu Pro Leu 

5 10 

[0 0 8 5] 

<210> 7 
<211) 9 
<212> PRT 

<213> Hobo sapiens 
<400> 7 

Glu Tyr Val Arg Leu Val Thr Glu Phe 

5 

[0 0 8 6] 
<210> 8 
<211> 10 
<212> PRT 

<213> Hobo sapiens 
<400> 8 

Asp Tyr Pro Ser Leu Ser Ala Thr Asp He 

5 10 

[0 0 8 7] 



25 

<210> 9 
<211> 8 
(212) PRT 

<213> Hobo sapiens 
<400> 9 

Thr Tyr Gin Leu Glu Ala Glu Phe 

5 

[0 0 8 8] 

<210> 10 
<211> 8 
<212> PRT 

<213) Hobo sapiens 
<400> 10 

Glu Phe Val Gly Val Ser His Leu 

5 

[0 0 8 9] 

<210> 11 
<211> 8 
<212> PRT 

<213> Hobo sapiens 
<400> 11 

Glu Phe Ser Ser Phe Met Phe Trp 

5 

[0 0 9 0] 

<210) 12 
<211> 9 
(212) PRT 

<213> Hobo sapiens 
<400> 12 

Ser Phe Met Phe Trp Arg Asn Pro Leu 

5 

[0 0 9 1 ] 
<210> 13 
<211> 10 
<212> PRT 

<213> Hobo sapiens 
<400> 13 

Met Phe Trp Arg Asn Pro Leu Pro Asn He 

5 10 

[0 0 9 2] 

<210> 14 
<211> 8 
<212> PRT 

<213) Hobo sapiens 
<400> 14 

Asp Phe Ala Met Gin Asn Val Leu 

5 

[0 0 9 3] 



( 14 ) #i2 000-116383 
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<210> 15 
<211> 9 
<212> PRT 

<213> Hobo sapiens 
<400> 15 

Asp Phe Ala Met Gin Asn Val Leu Leu 

5 

[0 0 9 4] 
<210> 16 
<211> 10 
<212> PRT 

<213) Hobo sapiens 
<400> 16 

Ser Tyr He Leu Arg Cys His Gly Cys Phe 

5 10 

[0 0 9 5] 
<210> 17 
<211> 11 
<212> PRT 

<213> Hobo sapiens 

<400> 17 

Val Phe Cys Ser His Cys Gly Asn Lys Thr Leu 

5 10 

[0 0 9 6] 

<210> 18 
<211> 9 
<212> PRT 

<213) Hobo sapiens 
<400> 18 

His Phe Ser Arg Asn Pro Lys Val Leu 

5 

[0 0 9 7] 

<210> 19 
<211> 8 
<212> PRT 

<213> Hobo sapiens 
<400> 19 

Lys Tyr Ala lie Asn Pro His Leu 

5 

40 [0 0 9 8] 

<210> 20 
<211> 9 
(212) PRT 

<213) Hobo sapiens 
<400) 20 

Asp Tyr He Ala Gly Val Ser Pro Phe 

5 

[H00flWftIB9I] 

[01] Hilt *n*nEJd#^ : 3 - 2 0 \z^irm 
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[0 2] 1211 ART-4 jtfc^n- FTSflMBMK* 
W1i?W#HLA-A2402 Mttt$i5Ii^ti'77t 
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[0 3] H3I1 ART-4 nRNA*ta*©t ME««I»T3 



01] 



[0 2] 




5 1400 

2 

1ZOO 




A-24 
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500 1000 

IFN-y pg/mJ 



12.5 25 50 100 200 



[H33 



9.5 

7.6 



4.4< 



2 
1.35 




(51) Int. CI. 7 
C 1 2 N 

//(C 1 2 N 
C 1 2 R 



5/10 
5/10 
1:91) 



F I 

C 1 2 N 5/00 



B 



F^ — A(##) 4B024 AA01 Mil BA36 BA80 CA04 
DA02 DA06 EA04 GA13 GA18 
GA27 HA13 HA14 HA19 
4C085 AA02 BB01 EE01 GG02 GG03 
GG04 

4C086 AA01 AA03 EA16 MA01 MA04 
NA14 ZB05 ZB26 

4H045 AA11 AA20 AA30 CA40 CA41 
DA75 DA86 EA28 EA51 FA74 



